A soluble deletion mutant of the human complement receptor type 1, which lacks the C4b binding site, is a selective inhibitor of the alternative complement pathway.
The human complement receptor type 1 (CR1, CD35), is a single-chain glycoprotein consisting of 30 repeating homologous protein domains known as short consensus repeats (SCR) followed by transmembrane and cytoplasmic domains. The SCR themselves, considered in groups of seven, form long homologous repeats (LHR) which have been designated LHR-A, -B, -C, and -D for the most common human allotype of CR1. A soluble deletion mutant of CR1 which lacks the first seven N-terminal SCR (LHR-A) as well as the transmembrane and cytoplasmic domains was produced and characterized. The resulting protein, designated sCR1[desLHR-A], lacks the C4b binding site found in LHR-A, but retains the two C3b binding sites found in LHR-B and -C, respectively. The functional activities of sCR1[desLHR-A] were quantitatively compared in vitro to those of soluble complement receptor type 1 (sCR1) which has been shown to retain all known functions of the native cell surface receptor. sCR1[desLHR-A] and sCR1 competed equally for the binding of dimeric C3b to erythrocyte CR1. sCR1[desLHR-A] and sCR1 were similar in their capacity to serve as a cofactor in the factor I-mediated degradation of the C3b and C4b alpha chains. sCR1[desLHR-A] and sCR1 were comparable in their capacity to inhibit erythrocyte lysis and anaphylatoxin production mediated by the alternative complement pathway. sCR1[desLHR-A], however, was significantly less effective an inhibitor of erythrocyte lysis and anaphylatoxin production than sCR1 under conditions which allow classical pathway activation. These results demonstrate sCR1[desLHR-A] to be a selective inhibitor of the alternative complement pathway in vitro.